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Analysis of processes that create 
ozone

• Ox production:  production of “odd 
oxygen” species, which include O3 and 
other species that play important roles in O3 
formation, e.g., NO2

• Radical propagation:                                   
OH + VOC HCHO, HO2, etc. O3

• Radical termination:                                  
OH + NO2 HNO3



19 Aug 1999

• Excellent performance
• Ozone formation occurs primarily in NOx

limited regime.
• Strongly VOC limited regime retards ozone 

formation in central Dallas.
• Anthropogenic and biogenic VOCs play a 

role in ozone formation.
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16 Aug 1999

• Ozone performance improves greatly after 
mixing adjustments.

• New kv3 scenario mixes low-level urban 
NOx upward, thus creating a more 
favorable environment for ozone formation 
in central Dallas.

• O3 concentrations increase, NO2 
concentrations decrease. 



Hinton Ozone Concentrations, 16 Aug 1999
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Hinton NO2 Concentrations, 16 Aug 1999
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Relatively low 
Ox production
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Vertical cross-section 
of this transect in 
next slide

Layer 1 NOx decreases with increased mixing in 
lowest layers, especially in central Dallas



Vertical cross-section through central Dallas

Increased mixing from lowest 
layers to higher layers results in 
lower NOx near ground, more 
NOx aloft…



…which 
increases 
O3 
formation 
in urban 
area of 
Dallas



Ox production on different 
episode days

• Ox is produced at the greatest relative rates at 
approximately the same locations in the 4-county 
area on most episode days.  

• However, the absolute rates of Ox production can 
vary substantially from day to day.

• South of DFW, there are some Ox hotspots, from 
power plants, whose location varies with 
prevailing wind direction.  Other hotspots appear 
to be small cities (e.g., Waco, Corsicana).
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